An analytical model was derived to show the impact of the mobility on the operating voltage of the LED. The total current, , flowing through the diodes consists of three contributions:
where is the Lambert-W function 1 , is the ideality factor, is the voltage applied to the diode, is the thermal voltage at room temperature, is the series resistance and is the reverse saturation current of the diode. The reverse saturation current, , is obtained using the following expression:
where is the elementary charge, the area of the diode, the intrinsic free carrier density of the semiconductor, = is the diffusivity, and and are terms accounting for the concentration of carriers and the diffusion length of charge carriers, respectively.
The second (I sh ) and third (I o ) terms on the right side of equation 1 are obtained as:
where is the shunt resistance of the diode. These terms represent an ohmic (I sh ) and constant (I o ) contribution to the shunt current, dominating the behavior of the diode at low applied voltages. We show that this model fits well the I-V characteristic of our device in the forward bias region ( 
Spatial band diagram
Spatial band diagrams were computed using a one-dimensional electronic devices simulator 2 .
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